Role of the N- and C-terminal fragments of parathyroid-hormone-related protein as putative therapies to improve bone regeneration under high glucocorticoid treatment.
The parathyroid-hormone-related protein (PTHrP) is an important modulator of bone formation and bone remodeling. High and/or prolonged glucocorticoid (GC) treatments inhibit PTHrP expression in osteoblastic cells and bone formation and repair. We assessed the ability of the N- and C-terminal PTHrP fragments to restore the GC-altered bone regeneration after bone marrow ablation in mice. Animals were administered 3-methylprednisolone or vehicle and PTHrP (1-36) or PTHrP (107-139) every other day, beginning 4 days before marrow ablation in the tibia, and euthanized 12 days later. GC-treated mice showed in the ablated tibia a decrease in bone formation and in osteoblast and sclerostin-positive osteocyte numbers, reduced expression of osteoblastic factors, decreased osteogenesis of bone-marrow-derived cells, an increase in the numbers of multinucleated osteoclasts and adipocytes, and decreased cortical vascularization, as well as altered bone structure (measured by microcomputerized tomography) in the intact femur. These effects were reversed at least in part by either PTHrP peptide. The present novel findings support the use of both PTHrP peptides tested as putative bone regenerative therapies in GC-related bone diseases.